IPRenewal NPEmails

From: STROUD, MICHAEL D [MSTROUD@entergy.com]

Sent: Wednesday, April 30, 2008 2:57 PM

To: Kimberly Green; Bo Pham

Subject: FW: License Renewal Application Amendment 4 (NL-08-074)
Attachments: NL-08-074.pdf

Kim & Bo,

Since your e-mail address has changed lately, | sent this to you to make sure you got it.
This is the IP2 SBO LRA amendment.
Thanks

Mike

From: Dahl, George

Sent: Wednesday, April 30, 2008 1:53 PM

To: 'John Boska'; 'Bo Pham'; 'kjgl@nrc.gov'; STROUD, MICHAEL D
Cc: Curry, John J; Prussman, Stephen G; Kerrigan, James A
Subject: License Renewal Application Amendment 4 (NL-08-074)

Advance copy — hardcopies will be mailed to DCD and CCs.

<<NL-08-074.pdf>>

George Dahl

IPEC Licensing

(914 734-6676

(914) 445-1073 (Pager)

(914) 734-6771 (Fax)
dahl@entergy.com

<><
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Email Number: 18

Mail Envelope Properties (A79A58994C541C48BBCFB319610763CB03B82570)

Subject: FW: License Renewal Application Amendment 4 (NL-08-074)
Sent Date: 4/30/2008 2:56:35 PM

Received Date: 4/30/2008 2:57:14 PM

From: STROUD, MICHAEL D

Created By: MSTROUD@entergy.com

Recipients:

"Kimberly Green" <Kimberly.Green@nrc.gov>
Tracking Status: None

"Bo Pham" <Bo.Pham@nrc.gov>

Tracking Status: None

Post Office: LITEXETSPO002.etrsouth.corp.entergy.com
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Entergy Nuglear Northeast
Indian Point Energy Center

450 Broadway, GSB

P.O. Box 249

Buchanan, NY 10511.0240
Tel {814} 788-2055

Ered Dacimo
Vice President
License Renewal

April 30, 2008

Re: Indian Point UnitNos. 2& 3
Docket Nos. 50-247 & 50-286
NL-08-074

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001

SUBJECT: Entergy Nuclear Operations, inc.
indian Point Nuclear Generating Unit Nos. 2 & 3
Docket Nos. 50-247 and 50-286
Amendment 4 to License Renewal Application {LRA}

REFERENCES: 1. Entergy Letter dated April 23, 2007, F. R. Dacimo to Document
Control Desk, “License Renewal Application” (NL-07-039)

2. Entergy Letter dated April 23, 2007, F. R. Dacimo to Document
Control Desk, “License Renewal Application Boundary Drawings”
(NL-07-040)

3. Entergy Letter dated April 23, 2007, F. R. Dacimo to Document
Control Desk, “License Renewal Application Environmental Report
References” (NL-07-041)

4. Entergy Letter dated June 21, 2007, F. R. Dacimo to Document
Control Desk, “Station Blackout (SBO) / Appendix R Diesel
Generator Commitment for Indian Point Nuclear Generating Unit
No. 2 in Response to NRC Review Status of License Renewal
Application” (NL-07-078)

5. Entergy Letter dated October 11, 2007, F. R. Dacimo to Document
Control Desk, “Supplement to License Renewal Application (LRA)"
(NL-07-124)

8. Entergy Letter dated November 14, 2007, F. R, Dacimo to
Document Control Desk, “Suppilement to License Renewal
Application (LRA) Environmental Report References” (NL-07-133)



NL-08-074
Docket Nos. 53-247 & 50-286
Page 2 of 3

Dear Sir or Madam:

In the referenced ietters, Entergy Nuclear Operations, inc. applied for renewal of the
indian Point Energy Center operating license.

In Reference 4, Entergy committed to install and make operational a new Station
Biackout (SBO) / Appendix R diesel generator for Indian Point Nuciear Generating Unit
No. 2 (IP2) by Aprit 30, 2008. This commitment has been met and Attachment 1 1o this
letter contains Amendment 4 of the License Renewal Application (LRA), consisting of
LRA changes resulting from the completion of the installation of the diesel generator for
IP2. Drawings LRA-400881-0 and LRA-400882-0 are discussed on page 2 of
Attachment 1 and they are included as Enclosures 1 and 2, respectively.

Enclosure 3 to this letter contains the UFSAR changes associated with the SBO /
Appendix R diesel generator installation, which will be incorporated into the [P2 and IP3

UFSARs at the next scheduled updates. Although this is not part of Amendment 4 of the
LRA, it is being provided as supplemental information to facilitate NRC review.

Entergy Nuclear Operations, Inc. is making no new commitments in this letter.

If you have any questions, or require additional information, please contact Mr. Robert
Walpole, Licensing Manager, at 914-734-6710.

| declare under penalty of perjury that the foregoing is true and correct. Executed on
‘f \ ‘»a\ o

Sincerely,

g\_fww

Fred R. Dacimo
Vice President
License Renewal



NL-08-074
Docket Nos. 50-247 & 50-286
Page 30f3

Attachments;

1. Station Blackout (SBO) / Appendix R Diesel Generator for IP2, LRA Amendment 4

Enclosures:

1. Drawing LRA-400881-0
2.  Drawing LRA-400882-0
3 IP2 and IP3 UFSAR License Basis Document Changes (supplemental information)

cc.  Mr. Samuel J. Collins, Regional Administrator, NRC Region |
Mr. Sherwin E. Turk, NRC Office of General Counsel, Special Counsel
Mr. Kenneth Chang, NRC Branch Chief, Engineering Review Branch |
Mr. Bo M. Pham, NRC Environmental Project Manager
Mr. John Boska, NRR Senior Project Manager
Mr. Paul Eddy, New York State Department of Public Service
NRC Resident Inspector’'s Office, Indian Point Energy Center
Mr. Paui D. Tonko, President, New York State Energy, Research, & Development
Authority



ATTACHMENT 1 TO NL-08-074

Station Blackout / Appendix R Diesel Generator for IP2
LRA Amendment 4

ENTERGY NUCLEAR OPERATIONS, INC.
INDIAN POINT NUCLEAR GENERATING UNITNOS. 2& 3
DOCKET NOS. 50-247 AND 50-286



NL-08-074

Attachment 1

Docket Nos. 50-247 & 50-286
Page 10of 16

Station Blackout / Appendix R Diesel
license Renewal Application
Amendment 4

(Changes are shown as strikethroughs for deletiens and underlines for additions)

2.1.1.3.5, Commission's Requlations for Station Blackout (10 CFR 50.63), third paragraph,
is changed to read as follows

Upon-completion-ofits-instaliation-and-testing-a The new diesel generator, the
SBO/Appendix R diesel generator (SBO/ARDG), wilkbeis the source of alternate AC power
credsted for 1P2 comp!eance with 10 CFR 50. emm«ss@%mp@mme#%m
Ir-he—SB@#\RBG

SBO/ARDG mﬂ—;epiaee%ga&tammes—t&provsdes power for Appendix R and station
blackout events. The integrated plant assessment for license renewal includes review of the

SBO/ARDG. Specifically, the results of that review are included in Section 2.3.3.16 for
scoping and screening, and in Table 3.3.2-16-IP2 for the aging management review.

Table 2.2-3, line item is changed 1o read as foliows.

Gas Turbine Substation Switchgear | Section 2.4.3, Turbine Buildings, Auxiliary
Structures and Foundation (23} Buildings, and Other Structures

2.3.3.8, Heating, Ventilation and Air Conditioning, SBO/Appendix R Dieset Generator
Ventilation is changed to read as follows.

genefator is cred:ted wath provudmg backup power to the plant to assist in safe shutdown
following a fire andor following a station blackout and its associated ventilation equipment is
required for this equipment to function. The IP2 SBO/Appendix R diesel will-utilizes louvers;
fire-dampers; an exhaust fan, and outlet ductwork. The fan will operate when the diesel is in
operation.

Section 2.3.3.13 System Description is revised as follows:

Gas Turbine System

The gas turbine system description is included in the fuel oil section because its only
intended function for license renewal is performed by its fuel oil subsystem.




NL-08-074

Aftachment 1

Docket Nos. 50-247 & 50-286
Page 2 of 16

2.3.3.16, Appendix R Diesel Generators, the second and third paragraphs are changed to
read as foliows.

The SBO/Appendix R diesel generator (SBO/ARDG) wilk-be is the source of alternate AC

power credited for IP2 compliance with 10 CFR 50.63. continuing-threugh-the-period-of

extended-operation-The SBO/ARDG replace-the-gas-turbines-to-provideg power for
Appendix R and station blackout events. The integrated plant assessment for license

renewal identified the SBO/ ARDG as within the scope of license renewal.

designed to operate upon a complete loss of power. The-package-eentains- SBO/ARDG
includes batteries, a battery charger, jacket water heater and cooler, turbochargers,
aftercoolers, aftercooter coolers, jacket water pump, lube oil heater-and-cooler, lube oil
pump, and necessary filters and piping.strairers. The SBO/ARDGAppendix-R-diesel
generator can supply the safe shutdown loads through the 6.9 kV distribution and the
emergency 480 V buses and motor control centers or the turbine building switchgear and
motor control centers,

2.3.3.16, License Renewal Drawings, Unit 2, is changed to read as follows.
L RA-4008821
LRA-4008852

2.3.3.19, Components Subject to Aging Management Review table on page 2.3-171 is
changed to read as follows.

P2 System Code Area or Components Excluded
ARDG (8BQ/Appendix R Diesel The SBO/Appendix R diesel generator is
Generator) notyet installed for-tP2-however-itwillbe

in the IP1 turbine hall. The SBO/ARDG
system was not reviewed for 54.4(a)(2} for
spatial interaction because all of its the
passive mechanical componenis were

already included for the-its {1 -orthe
(2){3) functions.




NL-08-074

Attachment 1

Docket Nos. 50-247 & 50-286
Page 3 of 16

Table 2.3.3-16-1P2 is changed fo read as foliows.

Table 2.3.3-16-1P2
SBO/Appendix R Diesel Generator System
Components Subject to Aging Management

Review
Component Type intended Function
Bolting Pressure boundary

Filter housing

Pressure boundary

Flexible connection

Pressure boundary

Heat exchanger (bonnet)

Pressure boundary

Heat exchanger (fins) Heat transfer
Heat exchanger (housing) Pressure boundary

Heat exchanger (shell)

Pressure boundary

Heat exchanger (tubes)

Heat transfer

Pressure boundary

Heater housing

Pressure boundary

Piping Pressure boundary
Pump casing Pressure boundary
Sight glass Pressure boundary
Silencer Pressure boundary
Tank Pressure boundary
Thermowell Pressure boundary
Tubing Pressure boundary

Turbocharger housing

Heat-ranster
Pressure boundary

Valve body

Pressure boundary




NL-08-074

Attachment 1

Dacket Nos. 50-247 & 50-286
Page 4 of 16

2 4.3, Turbine Buildings. Auxiliary Buildings, and Other Structures, Description, Gas Turbine
Generator No. 1, 2 and 3 Enclosure and Fuel Tank Foundation, is changed to read as
follows.

Fifth paragraph: The gas turbine generators No. 2 and 3 enclosure is a seismic
Class Hi structure providing shelter and protection from the elements for the-gas-turbines
and-their-assoseiated-equipment. The gas turbine No. 2 and 3 enclosure is located at the
Buchanan substation. The enclosure houses gas turbine generators No. 2 and 3 and
associated switchgear equipment. The switchgear and associated components within the
structure support offsite power recovery following station blackout.-the-site's-Appendix-R
safe-shutdown-analysis: Gas turbine 2 and 3 fuel tank foundation supports the fuel tank,
which provides an aiternate source of fuel for the emergency diesel generators. These fuel
tanks are shared by 1P2 and IP3 and credited with providing minimum fuel oil inventory for
the emergency diesel generators. If the EDGs require the reserves in these tanks, the
contents can be transported by tanker truck.

Ninth Paragraph bullet:

Provide support, shelter and protection for equipment needed for oﬁszte Dower recoverv
following eredited-fer-station blackout. {48 50.6 nd-Appeandix g do
CFER-B0-48). Components required to restore offsnte power following a statuon btackout
(SBO) were conservatively included within the scope of license renewal even though those
components are not relied on in safety analyses or plant evaluations to perform a function
that demonstrates compliance with the Commission’s requlations for SBO (10 CFR 50.63).

Tenth paragraph:

The gas turbine substation switchgear structures and foundation provides support
equment requnred tos mpnort offsite oower recoverv foilowmq station blackout.-achieve-and

Thirteenth paragraph bullet:

Provide support for equ:pmeni needed for offsate power recovery following-eredited-in
HEEOH =fs Fiats R B}-and-station blackout. {40
GER—BG—@S)— Components reauwed to restore offs;te power foilowmq a station blackout
(SBO) were conservatively included within the scope of license renewal even though those
components are not relied on in safety analyses or plant evaluations to perform a function
that demonsirates compliance with the Commission’s requlations for SBO (10 CFR 50.63).
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NL-08-074

Attachment 1

Docket Nos. 50-247 & 50-286
Page 5 of 16

Reduction of Heat Transfer due to Fouling

Reduction of heat transfer due to fouling for copper alloy heat exchanger tubes
exposed to lubricating cil in ESF systems is managed by the Oil Analysis
Program. There are no stainless steel or steel heat exchanger tubes exposed to
lubricating ol in the ESF systems; however, this item is applicable to heat
exchanger tubes of the SBO/Appendix R diese! generator. This program
includes periodic sampling and analysis of lubricating oil to maintain
contaminants within acceptable limits, thereby preserving an environment that is
not conducive to fouling. The One-Time Inspection Program will use visual
inspections or non-destructive examinations of representative samples to confirm
that the Oil Analysis Program has been effective at managing aging effects for
components crediting this program.

3.3.2.1.16 Appendix R Diesel Generators, Materials, is changed to add “plastic”
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NL-08-074
Attachment 1
Docket Nos. 50-247 & 50-286
Page 15 0f 16
A.2.1.18, last item of the first bullet is changed to read as follows.
» SBO/Appendix R diesel jasket-cooling water heat exchangers

A.2.1.28, seventeenth and eighteenth bullets are changed to read as follows.

* SBO/Appendix R diesel turbochargerg and aftercoolers
s SBO/Appendix R dieseljaeket-cooling water heat exchangerg

B.1.9, DIESEL FUEL MONITORING, Enhancement 5 is changed to read as follows.

Attributes Affected Enhancements

5. Monitoring and Trending IP2: Revise appropriate procedures to
change the GT1 gas turbine fuel oil storage
tanks, SBO/Appendix R diesel generator
day tank, and diesel fire pump fuel gil
storage tank analysis for water and
particulates to a quarterly frequency.

IP3: Revise appropriate procedures to
change the Appendix R diesel generator
fuel oil day tank and diesel fire pump fuel
oil storage tank analysis for water and
particulates to a quarterly frequency.

B.1.17, HEAT EXCHANGER MONITORING, Scope of Program, Enhancement, last bullet, is
changed to read as followings.

+ SBO/Appendix R diesel jacket-cooling water heat exchangers (IP2 only)

B.1.17, HEAT EXCHANGER MONITORING, Enhancement. 1. Scope of Program, last
bullet, is changed to read as foliows.

« SBO/Appendix R diesel jasket-cooling water heat exchangers (IP2 only)



NE-08-074

Attachment 1

Dockeat Nos. 50-247 & 50-286
Page 16 of 16

B.1.29, PERIODIC SURVEILANCE AND PREVENTIVE MAINTENANCE, Program
Description, 1P2 SBO/Appendix R Diesel Generator, is changed 10 read as follows.

P2 SBO/Appendix R Use visual or other NDE technigues to inspect internal

Diesel Generator surfaces of a representative sample of diesel exhaust gas
piping, piping elements, and components to manage
cracking and ioss of materiai on internal surfaces.

Use visual or other NDE techniques to inspect the internal
surface condition of the engine turbocharger and aftercooler
housing including external surfaces of tubes and fins to
manage loss of material and fouling.

Use visual or other NDE techniques to inspect the internal
surfaces of the diesel jasket-cooling water heat exchangers
carbon steel bonnets and stainless steel tubes exposed to
treated water (city water).



ENCLOSURE 1 TO NL-08-074

Drawing LRA-400881-0

ENTERGY NUCLEAR OPERATIONS, INC.
INDIAN POINT NUCLEAR GENERATING UNIT NOS. 2& 3
DOCKET NOS. 50-247 & 50-286
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ENCLOSURE 2 TO NL-08-074

Drawing LRA-400882-0

ENTERGY NUCLEAR OPERATIONS, INC.
INDIAN POINT NUCLEAR GENERATING UNITNOS. 2& 3
DOCKET NOS. 50-247 & 50-286
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ENCLOSURE 3 TO NL-08-074

IP2 and IP3 UFSAR License Basis Document Changes
(supplemental information)

iP2 UFSAR - 11 pages

IP3 UFSAR - 11 pages

Changes are shown as strikethroughs for deletiens and bold underlines for additions

ENTERGY NUCLEAR OPERATIONS, INC.
INDIAN POINT NUCLEAR GENERATING UNIT NOS. 2& 3
DOCKET NOS. 50-247 & 50-286
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Electric power from the transmission network to the onsite slectric distribution system
shall be supplied by two physically independent circuits (not necessarily on separate
rights of way) designed and located so as to minimize to the extent practical the
iikelinood of their simuitaneous fallure under operating and postulated accident and
environmental conditions. A switchyard common to both circuits is acceptable. Each
of these circuits shall be designed to be available in sufficient time following a loss of
all onsite alternating current power supplies and the other offsite electric power
circuit, to assure that specified acceptable fuel design limits and design conditions of
the reactor coclant pressure boundary are not exceeded. One of these circuits shali
be designed to be available within a few seconds following a loss-of-coolant accident
1o assure that the core cooling, containment integrity, and other vital safety functions
are maintained.

Provisions shall be included to minimize the probability of losing electric power from
any of the remaining supplies as a result of, or coincident with, the toss of power
generated by the nuclear power unit, the loss of power from the transmission
network, or the loss of power from the onsite electric power suppiies.

Independent afternate power systems are provided with adequate capacity and testability to
supply the required engineered safety features and protection systems.

The plant is supplied with normal, standby, and emergency power Sources as follows:

1.

The normal source of auxiliary power for 6.9-kV buses 1, 2, 3, and 4 during plant
operation is the unit auxiliary transformer, which is connected to the main
generator via the iso-phase bus.

The normal source of auxiliary power for 6.9-kV buses 5 and 6 and standby
power required during plant startup, shutdown, and after reactor trip is the station
auxiliary transformer, which is suppiied from the Con- Edison 138-kV system by
either of two separate overhead lines from the Buchanan substation
approximately 0.5 mile from the plant. Alternate feeds from the Buchanan 13.8-
kV system are also available for immediate manuai connection to the auxiliary

Ao

Three diesel-generator sets supply emergency power to the engineered safety
features buses ir the event of a joss of AC auxiiary power. There are no
automatic bus ties associated with these buses. Fhe-three—gas-furbines

Power for vital instrumentation and contrels and for emergency lighting is
supplied from the four 125-V DC systems. The station batteries supply

3 of 30
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Failure of a single inverter or its static transfer to switch will not cause the loss of a basic
protective system of prevent the actuation of the minimum safeguards devices.

Several sources of offsite power are available to Indian Point Unit 2. These consist of two 138-
kV overhead supplies from the Buchanan 138-kV substation. and three separate underground
feeders from the Buchanan 13.8-kV substation-and-three-13:8 gas-turbines-{ona-of-which-is
located-on-site). The 13.8-kV line is rated 19.8 MVA at 13-kV. The 13.8/6.9-kV transformaer is
rated 20 MVA. The maximum engineered safety feature and safe shutdown loads are 9.2 MVA,
No safety or emergency power is required from these sources for the retired Indian Point Unit 1.

The Buchanan 138-kV substation supply to Indian Point Unit 2 has two connections to the
Mitlwood 138-kV substation, a connection to the Peekskill Refuse Burning Generating Station
and a connection via auto-transformer to the Buchanan North 345-kV substation. The Indian
Point Unit 2 345-kV connection to the system goes to the Buchanan North 345-kV substation,
which has connections to Hamapo and Eastview 345-kV substations. System stability studies
show that the system is stable for the loss of any generating unit including indian Point Unit 2.

Each 138-kV averhead tie line can provide offsite power to indian Point 2 via the station
auxiliary transformer. The loss of this transformer would interrupt the 138-kV supply to the
station. For this reason, an alternate 13.8/6.9-kV supply is provided.

An _additional sources of ofsite power from the 13.8-kV distribution system at Buchanan and-an
i SWe +Hrom-the-ensito wrbine-{HaiHn ien-are is available 10 6.9-
KV buses 5 and & through supply breakers GT-25 and GT-28. The transter from the normal to

........... P Pt arp-tie-an o

S FEHRE staliation

Each of these circuits is designed to be available in sufficient time following a loss of ali onsite
AC power supplies and other offsite electric power circuits, to ensure that specified acceptable
fuet design limits and design conditions of the reactor coolant pressure boundary are not
exceeded. The 138-kV system is designed to be available instantaneously following a loss-of-
coolant accident to ensure that core cooling, containment integrity, and other vital safety
functions are maintained. This is accomplished by a "dead-fast" transfer scheme that uses
stored energy breakers to fransfer the auxiliaries on the four 6.9-kV buses supplied by the unit
auxifiary transformer to the station auxiliary transformer, which is supplied from the 138-kV
system. However, when buses 5 and 6 are supplied from the alternate 13.8-kV supply, the
"dead fast” transfer scheme is defeated by manual action to protect the 13.8-kV-6.9-kV
transformer.

The diversity and redundancy inherent in the combination of onsite/offsite electrical systems
minimize the probability of losing electric power from any of the remaining sources as a resuilt

6 of 30
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4, Letter from Con Edison to the Nuclear Regulatory Commission, Subject:
Station Blackout Rule, dated April 14,1988,

5. tetter from Con Edison to the Nuclear Reguiatory Commission, Subject:
Station Blackout Rule, dated March 27,1980

6. Letter from Con Edison o the Nuclear Regulatory Commission, Subject
Station Blackout Rule, dated October 22, 1983

7. Letter from Con Edison to the Nuclear Regulatory Commission, Subject
Station Blackout Hule, dated November 30,1893,

8. Letter from Francis J. Williams, U.S. Nuclear Reguiatory Commission, to Stephen
B. Bram, Con Edison, Subject: Safety Evaluation of the indian Point Nuclear
Generating Unit No.2, Response to the Station Blackout Rule (FAC No.
MB8556), dated November 21, 1891,

3. L ettar from Con Edison to the Nuclear Begutatory Commission, Subject: Station
Blackout Rule, dated December 23, 1991,

8.2  ELECTRICAL SYSTEM DESIGN

8.2.1 Network Interconnections

Con Edison's external transmission system provides two basic functions for the nuclear
generating statfon: (1) it provides auxiliary power as required for startup and normal shutdown
and (2) it transmits the output power of the station.

Electrical energy generated at 22-kV is raised to 345-kV by the two main transformers. Power
is delivered to the system via a 345-kV overhead tie line routed between the main transformers
and the 345-kV North Ring Bus at Buchanan Substation. The North Ring Bus is configured with
three circuit breakers rated 362-kV, 3000A, 40/63kA. Two of these breakers have
synchronizing capability to connect the main generator to the system. The North Ring Bus is
also connected to Ramapo and Eastview Substations via overhead transmission circuits and to
the Buchanan 138-kV Substation via a 335/138-kV auto-transformer.

The electrical one-line diagram for the Indian Point Station is presented in Plant Drawing
250907 [Formerly UFSAR Figure 8.2-1]. Standby power is supplied to the station from the
Buchanan 138-kV Substation, which has two connections to the Millwood 138-kV Substation,
one connection to the Peekskill Refuse Burner, and one connection to the Buchanan 345-kV
Substation via an auto-transformer. te-addition.—gas-turbine-powerocan-bo-provided-ie lndian

: ; j ~Several power fiow paths exist to connect-gas

G of 30
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A single-tine diagram showing the connections
and standby power source is shown in Blantl

8.2.1.1 Reliability Assurance

Twobhree external sources of standby power are avaitable to Indian Point Unit 2. They are the
138KV tie from the Buchanan 345-kV substation, and the 138-kV Buchanan-Millwood ties—ana

i - Loss of any twe-of these sources wilt not affect the_gther-third.
Substantial flexibility and alternate paths exist within each source.

The 138-kV supply from the Buchanan substation with its connections to the Con Edison 345-kV
system provides a dependable source of station auxiliary power. Upon loss of 345/138-kV auto-
transformer supply at Buchanan, two 138-kV ties are designed to provide additional auxiliary
power from the Millwood 138-kV substation. A further guarantee of refiable auxiliary power,
independent of transmission system connections, is provided by the thee—gas—tuibine

oRGratores —one— ho-plant-ste-and-twe at-Buscha { Appendix R Diesel
for the Appendix R fire or a loss of ail AC (station blackout). | The SBO / Appendix
R_diesel, associated switchgear and breakers minimum operating requirements are

specified in the TRM. The minimum guantity of fuel for the SBO / Appendix R Diesel to
operate _for 72 hours shall be available at all times the SBO / Appendix R Diesel is

considered operable. Support systems for cooling include the City Water Storage Tank
and the Service Water System (first the city water and then_a switch to SW). if these

St oot &35

The fue! supply-fer-gas-turbines consists of two onsite 30,000-gal fuel oil tanks and a 200,000~
gal storage tank located at the Buchanan substation site. A minimum armount of 84.870-gat of
fuel is maintained available and dedicated for the_SBO / Appendix R Diesel roquired-gas

twrbine. This minimum fuel inventory ensures that ene-gas-turbine the SBO / Appendix R
Diesel will be capabte of supplying the maximum electrical load for the Indian Point Unit 2

alternate safe shutdown power supply system (i.e., 1600kW) for at least 3 days. Commercial oil
supplies and trucking facilities exist to ensure deliveries of additional fuel within one day's
notice,

In the event of the loss of the Indian Point Unit 2 138-kV supply (the primary preferred offsite
supply), the Indian Paint Unit 2 13.8/6.9-kV supply is manually connected to 6.9-kV buses 5 and
6. The capacity of this supply is limited and is not capable of suppiying full plant foad. However,
the 13.8-6.9-KV supply is capable of supplying the normal load on buses 5 and 6 and is also
capable of supplying all 480-V safeguards and safe shutdown ioads. The "dead-fast" transfer of
6.9-kV buses 1, 2, 3, and 4 is prevented by manual action when buses 5 and 6 are supplied
from the 13.8/6.9-kV supply.

8.2.2 Station Distribution System

The auxiliary electrical system is designed to provide a simple arrangement of buses requiring a
minimum of switching to restore power to a bus in the event that the normat supply is lost.

10 of 30
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In 19889, the NRC approved changes to the design basis with respect 1o dynarnic effects of
postulated primary loop ruptures, as discussed in Section 4.1.2.4.

In those areas where the compressed instrument air system is near the essential 480-V
switchgear, the following provisions have been incorporated to shield this essential switchgear
and cabling from potential missiles of pipe whip:

1. The compressed instrument air lines in the vicinity of the switchgear are
supported at the piping bends. This will resist any step loading of PA {which
could oecur in the event of an instanansous circumferential rupture} without
cocurrence of a "plastic hinge.* The possibility of pipe whip is eliminated.

2. A guard cover is supplied around the air compressor fiywheel, This cover is
designed to absorb the translational kinetic energy associated with a compressor
flywheel missile.

3. A guard barrier is supplied adjacent to the compression chamber of the air
compressor. This barrier is designed to absorb the Kinetic energy associated
with a compression chamber segment.

These provisions ensure that no missile or whipping pipe originating from postulated failures in
the compressed instrument air system will strike the essential switchgear.

8.2.3 Emergency Power

8.2.31 Source Descriptions

The-three sources of offsite emergency power are: (1) the Con Edison 345-kV system and (2
Con Edisorn’s 138-kV system and—{3)-the-Hoenses's-gas—turbines. The emergency diesel-
generator sets provide three sources of onsite emergency power. Each set is an Alco Mode!
16-251-E engine coupled to a Westinghouse 900 rpm, 3-phase, 60-cycle, 480-V generator. The
units have a capability of 1750 kW (continuous), 2300 kW for 1/2 hour in any 24 hour period,
and 2100 kKW for 2 hours in any 24 hour period. There is a sequential limitation whereby it is
unacceptable to operate EDG's for two hours at 2100 kW foliowed by operating at 2300 kW for
a half hour. Any other combination of the above ratings is acceptable.

Any two units, backups to the normal standby AC supply, are capable of sequentially
starting and supplying the power reguirement of at least one complete set of safeguards
equipment. The units are installed in a seismic Class | structure located near the Primary
Auxiliary Building.

Each emergency diesel is automatically started by two redundant air moters, each unit having a
complete 53-f° air storage tank and compressor system powered by a 480-V motor. The piping
and the electrical services are arranged so that manual transfer between units is possible. The
capability exists to cross-connect a single EDG air compressor to more than one (1) EDG air
receiver, via manuat air tie valves. However, to ensure that the operability of two {2) of the three
(3) EDGs is maintained for minimum safeguards in the event of a single failure, administrative
controls are in-place 1o require an operator to be stationed within the EDG Building, whenever
any of the starting air tie valves are opened. Each air receiver has sufficient storage for four
normal starts. However, the diesel will consume only erough air for one automatic start during
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manner, transfer pump 22 receives an automatic starting signal on low level in the day tank for
diesal 22 and is backed up by transfer pump 23. Transfer pump 23 starts on low level in the
day tank for diese! generator 23 and is backed up by transfer purmp 21,

Each diesel oif transfer pump stops automatically when 15.5-in. of oif remains in the associated
underground tank which equates to a maximum of approximately 7000-gal of available tuel oil
per tank. A minimum fuel storage of 16,000 gal (ie. approximately 6340 gal per tank) is
maintained in the three underground storage tanks.

The 19,000 gal of storage ensures that two diesels can operate for at least 73 hours at the
maximum load profile parmitted by the diesels’ ratings. If one of the three storage tanks is not
available, there is sufficient fuel oil to run two diesels at the maximum load profile for at least 45
hours. Similarly, i three diesels are available, there is sufficient fuet oil in the three storage
tanks for at least 45 hours of operation at the maximum load profile. These values are based on
the use of No. 2 diesel fuel oil at the lowest density of 6.87 ib/igal and engine fuel oil
consumption rates based on operating at each load rating. For heavier oil, the time would be
increased proportionally to the ratio of 6.87 Ib/gal and the actual fuel density. An upper limit of
7.39 ib/gal is common for No. 2 diesel oit.

Additional fuel oil suitable for the diesel engines is stored on the site for-gas-turbine-GF-+-and at
Buchanan substation -for-gas-turbines-GT-2-anre-GT-3- A minimum additional storage of 29,000
gal is maintained in the storage tanks dedicated for diesel-generator use. This storage is
sufficient for operation of two diesels for at least 111 hours at the maximurn load profite
pemnitted by the diesels’ ratings. As previously mentioned (Section 8.2.1), commercial oit
supplies and trucking facilities exist to ensure deliveries on one day's notice.

The basis for the minimum total required fuel oil quantity of 48,000 gallons is to provide for
operation of two diesel generators for 7 days. The specified minimum quantity of fuel oil is
based on operation of two diesel generators for 7 days at the maximum load profile permitted by
the diesel generator rating. Each diesel is rated for operation for 0.5 hours of operation out of
any 24 hours at 2300 KW plus 2.0 hours of operation out of any 24 hours at 2100 kKW with the
tramaining 21.5 hours of operation of any twenty four hours at 1750 kW. Operation of the diesel
generators at the maximum load profile ratings bounds the postulated accident load profile. I
one EDG storage tank or transfer pump is unavailabie, the remaining tanks or pumps with the
additional 29,000 gallons of fuel oif can operate two diesels at the maximum load profile
permitted by the diesel generator rating for at least 160 hours.

8.2.3.3 Emergency Diesel Generator Separation

The emergency diesel generators are located in a sheet metal, steel-framed building
immediately South of the Primary Auxiliary Building. The diesel generators are arranged
parallel to each other on 13-ft centers, with approximately 10 ft of clear space between engine
components. The engine foundations are surrounded by a 1 foot-high concrete curb containing
sufficient volume to hold all the lube-oil or fuel released from a single engine in the event of an
inadvertent spill or line break.

Diesel generator separation and fire protection features necessary to meet the criteria of 10
CFR 50.48 are described in the document under separate cover entitled, I Gzards
Apalveis" A control panel, which contains relays and metering equipment for a
generators is located on the west end of the building. The panels are compartmentalized with
controis for each engine separated from each other. The compartmentalized design minimizes
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Figure 8.2-10 Single Line Diagram - 480-V Motor Controt Centers 28A and 211,
Replaced with Plant Drawing 208241

Figure 8.2-11 Single Line Diagram - 480-V Motor Controi Centers 26A and 268,
Replaged with Plant Drawing 9321-3006

Figure 8 2-11a Single Line Diagram - 480-V Motor Controt Center 26C, Replaced
with Plant Drawing 248513

Figure 8.2-12 ‘Single Line Diagram - 480-V Motor Control Centers 26AA and 2688
and 120-V AC Panels No. 1 and 2, Beplaced with Plant Drawing
208500

Figure 8.2-13 Single Line Diagram - 118-VAC Instrument Buses No. 21 thru 24,
Replaced with Plant Drawing 208502

Figure 8.2-14 Single Line Diagram - 118-VAC Instrument Buses No. 21A thru
244, Reptaced with Plant Drawing 208503

Figure 8.2-15 Single Line Diagram - DC System Distribution Panels No. 21, 21A,
218, 22, and 22A, Heplaced with Plant Drawing 208501

Figure 8.2-16 Single Line Diagram - DC System Power Paneis No. 21 thru 24,
Heplaced with Piant Drawing 9321-3008

Figure 8.2-17 Single Line Diagram of Unit Safeguard Channeling and Control
Train Development, Replaced with Plant Drawing 208376

Figure 8.2-18 Cable Tray Separations, Functions, and Routing, Replaced with
Plant Drawing 208761

8.3  ALTERNATE SHUTDOWN SYSTEM

The Indian Point Unit 2 alternate safe shutdown system provides the necessary functions to
maintain the plant in a safe shutdown condition following a fire that damages the capability to
power and control essential equipment fraom normal and emergency Indian Point Unit 2 sources.

in the unlikely event of a major fire or other external event affecting redundant cabling or
equipment in certain areas, electrical power couid be disrupted to safe shuldown components
and systems. However, following the unlikely loss of normal and preferred alternate power,
additional independent and separate power supplies from the Indian Point Unit 1 440-V
switchgear are provided for a number of safe shutdown components. An_independent

sBO/APP. R diesel~generator 1§ provigagd L0 DOWET 5 )
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A detailed description of the alternate safe shutdown system including its functio

ration is provided in the document zindar separate cover entitled, "IB2710

8.3 FIGURES

Figure No. Title
Figure 8.3-1 Deleted

8.4  MINIMUM OPERATING CONDITIONS

The electrical system is designed such that no single contingency can inactivate enough
safeguards equipment to jeopardize plant safety. The minimum operating conditions define
those conditions of electrical power availability necessary (1) to provide for safe reactor
operation and (2) to provide for the continuing avaiiability of engineered safety features. The
facility Technical Specifications, Section 3.8, include minimum operating conditions covering the
following plant conditions:

1. Minimum electrical conditions for reactor criticality.
2. Minimum electrical conditions during power operation.

B85  TESTS AND INSPECTIONS

Emergency Diesel generators are tested in  accordance with technical specification
requirements. The tests specified are designed to demonstrate that the emergency diesel
generators will provide power for the operation of equipment. They alsc ensure that the
emergency generator system controls and the control systems for safeguards equipment will
function automatically in the event of a loss of all normal 480-V AC station service power.

The testing frequency specified is often enough to identify and correct deficiencies in systems
under test before they can result in a systern failure. The fuel supply and starting circuits and
controls are continuously monitored and any faults are alarm indicated. An abnormal condition
in these systems would be signaled without having to place the emergency diesel generators on
test.

The Emergency Diesel Generators will be inspected in accordance with a licensee controlted
maintenance program. The maintenance program will require inspection in accordance with the
manufacturer's recommendation i of standby service. Changes to the maintenance
program will be controlled under :

Station batteries will deteriorate with time, but precipiious failure is extremely unlikely. The
surveillance specified is that which has been demonstrated over the v i
indication of a cell becoming unserviceable long before it fails. The periodic
it ensure that the ampere-hour capability of the batteries is maintained.

The ‘refueling interval’ load test for each battery, together with the visual inspection of the
plates, will assure the continued integrity of the batteries. The batteries are of the type that can
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pe visually inspected, and this method of assuring the continued integrity of the baltery is
proven standard power ptant practice.

At-monthiy-intervals—at-least-one-gas-turbine The SBO / Appendix R Diesel and support
sysiems sha | be tested and have surveniances in acco:daﬁce wath the Tﬂfv% s&aﬁe@»aad

"{hese tesis and survemances are dessgned to assure t?wat me SBO / Qggndlx R dlese at
W@a&w@% wiil be avail able to provzde power for o;)eraaoa of equipment, i :‘eqmred

aarmanes 1y EY LA
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leak to the cutside atmosphere. Pump leakage is piped to the drain header for disposal. The
pump design prevents lubricating oil from contaminating the charging flow, and the integral
discharge valves act as check valves,

Each pump is designed to provide the normal charging flow and the reactor coolant pump seal
water supply during normal seal leakage. Each pump is designed to provide flow against a
pressure equal to the sum of the reactor coolant system normal maximum pressure (existing
when the pressurizer power-operated reliet valve is operating) and the piping, vaive and
equipment pressure losses at the charging flows. During normal operation, 8 gpm seal injection
snters each reactor coolant pump in the thermat barrier region where the flow splits, with 3 gpm
flowing upward through the controlied leakage seal package and returning to the chemical and
volume control systern.  The remaining 5 gpm passes through the thermai barrier heat
exchanger and into the reactor coolant system where it constitutes a portion of the reactor
coolant system water makeup. In the event that nommal seal coaling is lost, the component
cooling water system provides adequate seal cooling by supplying flow fo the thermal barrier
heat exchanger.

Seal injection flow is indicated locally and in the central control room.

An alternate power supply is provided for one of the charging pumps from the 13.8-kV normal
offsite power through Unit 1 switchgear. if normal offsite power is not available, this pump can

be energized using any-of-thethree-avaitable-gas-turbinesthe SBO / Appendix R diesel.

Any one of the three charging pumps can be used to hydrotest the reactor coolant system.

A low-pressure tank (dampener) is installed in the suction fine, and a high-pressure tank is
installed in the discharge line on each charging pump in order to eliminate pulsation that could
potentially cause cavitation at the charging pump suction or root weld cracks on the discharge

piping.
9.22.4.10 Chemical Mixing Tank

The primary use of the stainless steel chemical mixing tank is to prepare caustic solutions for
pH control and hydrazine for oxygen scavenging. The capacity of the chemical mixing tank is
more than sufficient to prepare a solution of pH control chemical for the reactor coolant system.

8922411 Excess Letdown Heat Exchanger

The excess letdown heat exchanger cools reactor coolant letdown fiow if letdown through the
normal letdown path is blocked. The letdown stream flows through the iube side and
component cooling water is circutated through the shell side. All surfaces in contact with reactor
coolant are austenitic stainless steel and the shell is carbon steel. Al tube joints are welded.
The unif is designed to withstand 2000 step changes in the tube fluid temperature from BO°F 1o
the coid-leg temperature.

822412 Seal-Water Heat Exchanger

The seal-water heat exchanger removes heat from two sources; reactor coclant pump seal-
water returning to the volume control tank and reactor coolant discharge from the excess
letdown heat exchanger. Reacter coolant flows through the tubes and component cooling water
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An alternate power supply is also provided for one of the component cooling water pumps from
the 13.8-kV normal offsite power through Unit 1 switchgear. if normal offsite power is not
available, this pump can be energized using any-oithothrea-available-gas-turbinesthe SBO /
Appendix R diesel. During the recirculation phase following a foss-of-coolant accident, one of
the three component cooling water pumps is required to deliver flow to the sheil side of one of
the residual heat exchangers.

9.3.3.1.2 Residual Heat Removal Loop

Two pumps and two heat exchangers are utilized to remove residual and sensible heat during
ptant cocldown. If one of the pumps and/or one of the heat exchangers is not operable, safe
operation is governed by Technical Specifications and safe shutdown of the plant is not
affected: however, the time for cooidown is extended. The function of this equipment following
a loss-of-coclant accident is discussed in Section 6.2.

Alternate power can be supplied to one residual heat removal pump from the 13.8-kV normal
outside power through Unit 1 switchgear.

The time to cool down using the @8 safe shutdown components {1 RHR pump and heat
exchanger, 1 component cooling pump, and 1 service water pump supplying flow to non-
essential header) has been determined’ 8. Conditions assumed were an initial core power of
102% of 3216 MW and service water temperature of 95°F. The analysis shows that the RCS
can be brought to the cold shutdown mode (temperature less than 200°F) within 72 hours.

9.3.3.1.3 Spent Fuel Pit Cooling Loap

This manually controlled loop may be shut down safely for time periods, as shown in Section
9.3.3.2.3, for maintenance or replacement of maifunctioning compornents.

9.3.3.2 Leakage Provisions

89.3.3.2.1 Component Cooling Loop

Water leakage from piping, valves, and equipment in the system inside the containment is not
considered to be generally detrimental uniess the leakage exceeds the makeup capability. With
respect to water leakage from piping, valves, and equipment outside the containment, welded
construction is used where possible to minimize the possibility of leakage. The component
cooling water could become contaminated with radioactive water due to a leak in any heat
exchanger tube in the chemical and volume control, the sampling, or the auxiliary coolant
systems, or a leak in the thermal barrier cooling coit for the reactor coolant pumps.

Tube or coil leaks in components being cooled would be detected during normal plant
operations by the leak detection system described in Sections 4.2.7 and 8.7. Such leaks are
also detected at any time by a radiation monitor that samples the component cocling pump
discharge downstream of the component cooling heat exchangers.

L eakage from the component cocling foop can be detected by a falling level in the component
coofing surge tank. The rate of water level fall and the area of the water surface in the tank
permit determination of the leakage rate. To assure accurate determinations, the operator would
check that temperatures are stable.
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Sharing of Structures, Systems and Components (Criterion 5)

Criterion:  Structures, systems and components important to safety shall not be shared
among nuclear power units unless it can be shown that such sharing will not
significantly impair their ability to perform their safety functions, including, in the
event of an accident in one unit, an orderly shutdown and cooldown of the
remaining umits.

The only structure important to safety that is shared by the nuclear units at the site is the
cooling water discharge canal which carries the safety related Service Water System
discharge to the river. Since this channel is of sufficient capacity to handie the discharge
flow from both operating units, sharing of this structure will in no way impair the ability of
safety related systems in either of the nuclear units to perform their safety functions.

The city water supply system provides a backup source of water to the Condensate Water
Storage Tank for the Auxiliary Feedwater System of indian Point 3.

The Fire Protection Systems formerly shared between Indian Point 1, 2 and 3 have been
separated to provide independent fire protection capability. Details of the system
modification are addressed in Section 9.6.

The only components important to safety that are shared by the two operating nuclear units
(Indian Point 2 and 3) are the backup fuel oil storage tanks for the emergency diesel
generators. The fuel oil storage tanks dedicated to indian Point 3 have a capacity
sufficient to assure continuous operation of two of the three Indian Point 3 diesels at
minimum safeguards load for a total of 48 hours. The additional fuel oil required for
continuous operation for a minimum of seven days can be transported by truck from the
200,000 gallon fuel oil storage tank at the Buchanan Substation located immediately across
Broadway and/or from other local oif supplies (Section 8.2).

1.3.2 Protection by Multiple Fission Product Barriers (Criferia 10 to 19)

Reactor Design {Criterion 10)

Criterion:  The reactor core and associated coolant, control, and protection systems shall
be designed with appropriate margin to assure that specified acceptable fuel
design limits are not exceeded during any condition of normal operation,
including the effects of anticipated operational occurrences.

Chapter 1, Page 19 of 118
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Electric power from the transmission network to the onsite electric distribution
system shall be supplied by two physically independent circuits (not
necessarily on separate rights of way) designed and located so as to minimize
to the extent practical the likelihoed of their simuftaneous failure under
operating and postulated accident and environmental conditions. A switchyard
common to both circuits is acceptable. Each of these circuits shall be
designed to be available in sufficient time following a loss of all onsite
alternating current power supplies and the other offsite electric power circuit, to
assure that specified acceptable fuel design limit and design limit and design
conditions of the reactor coolant pressure boundary are not exceeded. One of
these circuits shall be designed to be available within a few seconds following
a Loss-of-Coolant Accident to assure that the core cooling, containment
integrity, and other vital safety functions are maintained.

Provisions shall be included to minimize the probability of losing electric power
from any of the remaining supplies as a result of, or coincident with, the loss of
power generated by the nuclear power unit, the loss of power from the
transmission network, or the loss of power from the onsite electric power
supplies.

Independent alternate power systems are provided with adequate capacity and testabiiity to
supply the required Engineered Safety Features and protection systems. The plant is
supplied with normal, standby (offsite) and emergency (onsite) power sources as follows:

1. The normal source of auxiliary power during plant operation is supplied from both the
plant’s generator and offsite power.

2. Offsite power is supplied from Buchanan Substation (approximately % mile from the
ptant) by 138kV and 345 kV feeders, and two underground 13.8 kV feeders. The
Buchanan Substation has two 345kV and two 138 kV circuits to Millwood Substation and
a 345KkV circuit to Ladentown Substation which interconnects with the PJM system.
Millwood Substation has ties to Pleasant Valley Substation which is the interconnection
point between Consolidated Edison Co. and Niagara Mohawk and Connecticut Light

o e T =

Substation-and-a21-MW-combustion-turbine-gencrator losated at-the-Indian-Point-site:
The 138kV feeders are connected to the 6.9 kV buses through the station auxiliary
transformer, the 13.8 kV feeders and-combustion-tuibires are connected to the 6.9 kV
puses through autotransformers. The 480 volt engineered safety features buses are

connected to the 6.9 kV buses through station auxiliary transformers.

3. Three diesel generators are each connected to their respective engineered safety
features buses to supply emergency shutdown power in the event of loss of all other AC
auxiliary power. There are no automatic ties between the buses associated with each
diese! generator. Each diesel will be started automatically on a safety injection signal or
upon the occurrence of under voltage on its associated 480 volt bus. Any two diesels
have adequate capacity to supply the engineered safety features for the hypothetical
accident concurrent with loss of outside power. This capacity is adequate to provide a
safe and orderly plant shutdown in the event of loss of outside electrical power. The
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consideration of the most severe of these natural phenomena that have been
officially recorded for the site and the surrounding area and (b) an appropriate
margin for withstanding forces greater than those recorded to reflect uncertainties
about the historical data and their suitability as a basis for design. (GDC 2 of 7/11/67)

All electrical systems and components vital to piant safety, including the emergency diesel
generators, are designed as Class | so that their integrity is not impaired by the maximum
potential earthquake, wind, storms, floods or disturbances on the external electrical system.
Power, control and instrument cabling, motors and other electrical equipment required for
operation of the engineered safety features are suitably protected against the effects of either a
nuclear system accident or of severe external environment phenomena in order to assure a high
degree of confidence in the operability of such components in the event that their use is
required.

Emergency Power

Criterion: An emergency power source shali be provided and designed with adequate
independency, redundancy, capacity, and testability to permit the functioning of the
engineered safety features and protection systems required to avoid undue risk to
the health and safety of the public. This power source shall provide this capacity
assuming a failure of a single component. (GDC 39 and GDC 24 of 7/11/67)

independent alternate power systems are provided with adequate capacity and testability to
supply the required engineered safety features and protection systems.

The plant is supplied with normal, standby and emergency power sources as follows:

1) The normal sources of auxiliary power during plant operation are both the generator
and offsite power.

2) Offsite power is supplied from Buchanan Substation (approximately % mile from the
plant) by 138kV and 345kV feeders, and two underground 13.8kV feeders. The
Buchanan Substation has two 345kV and two 138kV circuits to Millwood Substation
and a 345Kv circuit to Ladentown Substation which interconnects with the PJM
system. Millwood Substation has ties to Pleasant Valley Substation which is the
interconnection point between Consoiidated Edison Company, Niagara Mohawk and

ln-addition-there-are-1-25-4- MW-and-1-169

Power systems. ;

connected to the 6.9 KV buses through the station auxiliary transformer, and 13.8 kV
feeders—and—combustion—turbines—are connected to the 86.9kV buses through
autotransformers. 480 volt engineered safety features are connected to the 6.9kV
buses through station auxiliary transformers.

3) Three diesel generators are each connected to their respective engineered safety
features buses to supply emergency shutdown power in the event of loss of all other
AC auxiliary power. There are no automatic ties between the buses associated with
each diesel generator.

Each diesel will be started automatically on a safety injection signal or upon the
occurrence of under voltage on its associated 480 volt bus. Any two diesels have
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adequate capacity to supply the engineered safety features for the hypothetical
accident concurrent with loss of outside power. This capacity is adequate to provide
a sage and orderly plant shutdown in the event of loss of outside electrical power.
The diesel generator units are capable of being started and sequence load begun
within 10 seconds after the initial signal.

The three diesel-generators are located adjacent to the control building and are
connected to three (3) of the four (4) separate 480 volt auxiliary system buses. The
fourth 480 volt bus is automatically connected to the third bus during diesel generator
operation, and the two buses are operated as a unit from a single diesel generator
for this mode of operation only.

4) Emergency power supply for vital instruments, control, and emergency lighting is
from the four 125 volt DC station batteries.

5) A 2500 KW diesel generator capable of providing on-site power for safe shutdown
loads has been installed in compliance with 10 CFR 50 Appendix “R”; also support
compliance with SBO requirements.

8.2 ELECTRICAL SYSTEM DESIGN

8.2.1 Network Interconnection

The offsite transmission system provides two basic functions for the station; namely, it provides
auxiliary power as required for startup and normal shutdown and transmits the output of the
station.

Electrical energy generated at 22 kV is raised to 345 kV by the two main generator transformers
and delivered to the Buchanan 345 kV Switching Station via 345 kV, 3000 Amp, 25,000 MVA
synchronizing circuit breakers. The Buchanan Substation has two 345 kV and two 138 kV
circuits to Millwood Substation and a 345 kV circuit to Ladentown Substation which
interconnects with the PMJ system. Millwood Substation has ties to Pleasant Valley Substation
which is the interconnection point between Consolidated Edison Company and Niagara Mohawk
and Connecticut Light and Power System. The Buchanan 138 kV Substation has connections
to Lovett Station.

Site—The 13.8 kV feeders are connected to the 6.9 kV buses through autotransformers. The
480 volt engineered safety feature buses are connected to the 6.9 kV buses through station
auxiliary transformers.

Single-Line Diagram

A single-line diagram, showing the connections of the main generator to the power system grid
and to standby power source is shown on Plant Drawing 9321-F-33853 [Formerly Figure 8.2-1].
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Reliability Insutance

bus with its connections to the Consolidated Edison Company system and Orange & Rockland
County provide a dependable source of station auxiliary power.

An analysis of the 1971 system demonstrated that the interconnected power system remained
stable for the loss of the largest unit, Ravenswood No. 3 (1000 Mwe). Since the transmission
system is as strong after the installation of Indian Point 3, and since Indian Point 3 is not as
large capacity wise, this analysis can be applied to confirm the stability of the interconnected
system for the sudden ioss of the largest unit. In addition, a 2500 kw self-contained diesel
generator is available to provide on-site power for safe shutdown loads having alternate feed
capability.

8.2.2 Siation Distribution System

The Auxiliary Electrical System was designed to provide a simple arrangement of buses
requiring the minimum of switching to restore power to a bus in the event that the normal supply
to that bus is lost.

The relays that are used for bus clearing and sequencing of safeguards components on the four
480 volt buses have been physically located in the 480 volt switchgear and the circuitry has
been developed on an individual, independent bus scheme. That is, each bus has its own set of
bus clearing and load sequencing relays physically located within its own line-up, independent
of the other bus sections. Diesel generator No. 31 is connected to bus No. 2A and bus No. 2A
is then connected to bus No. 3A in the event of a diesel requirement. Buses No. 2A and 3A
together form one of the three 480 volt safeguards power trains with buses No. 5A and 6A used
for the remaining two power trains.

in addition, Indian Point 3 has a five-battery DC System. Each of the three 480 volt safeguards
power trains and associated circuitry receives its DC control power from its own individual
battery (Nos. 31, 32 and 33). Battery No. 36 feeds power panel No. 36. Battery No. 34 feeds
instrument bus No. 34.

Batteries 31, 32, 33, and 34 are safety batteries which supply DC power to safe shutdown
systems. Battery 36 is a non-safety battery which supplies DC power to non-essential loads.

Single Line Diagrams

The basic components of the station’s electrical system are shown on the electrical one line
~ diagrams, Plant Drawings 617F645, 617F643, 617F644, 9321-F-30063, -30083, 9321-H-36933,
and 9321-F-39893 [Formerly Figures 8.2-2 through 8.2-6, 8.2-8 and 8.2-9], which include the
6900 volt, the 480 voit, the 120 volt AC instrument, and the 125 volt DC bus systems.

Unit Auxiliary, Station Auxiliary and Station Service Transformers

Unit Auxiliary Transformer
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The unit auxiliary transformer is a three phase, two winding, forced oil/air type. During unit
operation, it transforms 22 kV power from the main generator bus to 6.9 kV and, through
appropriate switching, supplies four of the six 6900 volt auxiliary buses. These four buses
supply virtually all of the unit 6900 volit auxiliaries and approximately 50% of the 480 volt
auxiliaries.

Station Auxiliary Transformer

The station auxiliary transformer is a three phase, two winding forced oil/air type. It transforms
138 kV power from the offsite network to 6.9 kV and, through appropriate switching, supplies the
remaining two of the six 8900 voit auxiliary buses. During unit operation it supplies the 6800
and 480 volt auxitiary loads that are not suppiied by the Unit Auxiliary Transformer.

When the Unit Auxiliary Transformer is not available, such as during unit trip, unit downtime, or
startup, the four buses normally supplied by this transformer are reconnected to the two
remaining buses, and the Station Auxiliary Transformer supplies all auxiliary loads.

Station Service Transformers

The seven station service transformers are three phase, two winding, air insulated, dry type.
Insulation material is fire resistant and non-explosive. Solid insulation in the transformers
consists of inorganic materials such as porcelain, mica, glass or asbestos, in combination with a
sufficient quantity of high temperature binder to impart the necessary mechanical strength to the
insulation structure. This insulation is defined by ASA standards as Group Il material. The
Station Service Transformers transform 6.9 kV power form the 6300 volt buses to 480 volts to
supply low voltage auxiliary loads.

The above transformers were designed and constructed in accordance with the applicable
standards of ASA, IEE and NEMA. During normal operation and auto engineered safeguards
loading, these transformers will not be loaded beyond their rating. However, during peak
accident loading scenarios, these transformers are allowed to be loaded up to 3600 amps, for
up to 4 hours. This short time overload capability is necessary to support the 480V buses 2A,
3A, 5A, and 6A loading requirements during the manual recovery phase of a design basis
accident. Manufacturer shop tests of the transformers were conducted in accordance with the
latest revision of American Standard Test Code C 57.12.90. This series of tests consisted of
the following:

1) Resistance measurements of all windings,

2) Ratio tests,

3) Polarity and phase relation tests,

4) No-ioad losses,

5} Exciting current,

6) Impedance and load loss,

7) Temperature test,

8) Applied potential tests, and

9) Induced potential tests.

656900 Volt System

The 6900 volt system is divided into seven buses. These buses supply 6900 volt auxiliaries
directly and 480 volt auxiliaries via the station service transformers. Two buses, numbers 5 and
6, are connected to the 138 kV system via bus main breakers and the Station Auxiliary
Transformer. An alternate connection is available to the 13.8 kV 1P2_SBQ / Appendix R
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dieselgas-turbine and/or the 13.8 kV off-site power network via a step-down auto transformer.
Buses No. 1, 2, 3, and 4 are connected to the generator leads via bus main breakers and the
Unit Auxiliary Transformer. Buses No. 1 and 2 can be tied to Bus No. 5 and Buses No. 3 and 4
can pe tied to Bus No. 6 via bus tie breakers to provide auxiliary power during unit down time.
These bus tie connections are automatically initiated, in the event of unit trip, to assist continuity
of service. BUS 3NBYOT is connected to the 13.8 kV off-site power network via a step-down
auto transformer.

480 Volt System

The 480 volt system consists of seven buses, each supplied from a 6900 volt bus via a station
service transformer. Four of these Buses, No. 2A, 3A, 5A and 6A, supplied from Buses No. 2,
3, 5, and 6 respectively, comprise the safety related 480 volt system. The required safeguards
equipment circuits are dispersed among these buses. These buses are provided with diesel
generator back-up in the event of voltage failure, and are protected against a sustained
undervoltage condition, which could cause mis-operation of, or damage to, safeguards
equipment. 480V Buses 2A, 3A, 5A and 6A are each rated 3200 amps continuous. However,
during peak accident loading scenarios, these buses can be loaded up to 3600 amps forup to 4
hours, based on a maximum ambient switchgear room temperature of 40°C. For Buses 2A and
3A, this short time limit applies to the combined loading, when these buses are tied together and
powered from a single station service transformer. (Buses 2A and 3A are considered a single
safeguards bus.)

480 Buses 2A, 3A, 5A and BA load breakers are rated to interrupt up to 50kA short circuit
current. Maximum short circuit current at the 480V load breakers during emergency diesel
generator testing parallel to the system, was initially and conservatively calculated to be slightly
greater than 50kA. However, taking into account cable and raceway construction, and
establishment of “safe zone” areas during diesel testing (CAT | areas), the maximum fauit
current was analyzed to be less than the 50kA rating which would allow the breaker to safely
interrupt a fault if it occurs.

The three remaining 480 volt buses, Buses No. 312, 313, and 3NGY01 are supplied from 6900
volt Buses No. 1, 3 and 3NBYO01 respectively, and supply auxiliary power to additional plant
facilities installed subsequent to the initial installation. A tie breaker between Buses 312 and
313 permit one bus to serve as a backup for the other. Interlocking prevents the cross
connecting of the two 6.9 kV sources to Buses 312 and 313 through the 480 volt system. The
interlock can be defeated temporarily for performing a live transfer of 480 volt buses 312 and
313 when both 6.9 kV supply buses are fed from the same 6.9 kV power source.

The 480 volt feeders for the Fire Protection System are from the 480 Volt Buses No. 312 and
313 to the 480 volt Motor Control Center G and H, respectively. Buses No. 312 and 313 are
located in the Turbine Hall and Motor Control Centers G and H are located in the Fire Pump
House. The motor driven fire pump normal feed is Bus No. 312 and the emergency feed is 480
volt Bus No. 5A. These feeders run through the manual transfer switch which is used to
manually transfer the feeders to the motor driven fire pump from the normal feed to the
emergency feed and from the emergency feed to normal feed. The electrical feeds to the
remaining equipment installed as part of the additional facilities program are supplied through
individual breakers._A provision also exists to cross-connect the Unit 2 SBO/App. R DG to
the Unit 3 alternative shutdown loads; and the Unit 3 Appendix R DG to the Unit 2
alternative shutdown loads.
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runs, PVC heavy wall conduit encased in a concrete envelope provides maximum protection.
When cable is run in a tray, peaked covers are used in areas where physical damage to cables
may result from falling objects or liquids. In addition, covers are provided on horizontal cable
trays which are exposed to the sun.

Fire protection measures to prevent propagation of flame are discussed in Section 9.6-2. Fire
detection is provided for areas where there are large groupings of cables in stacked cable trays.
The plant has a protective signaling system that transmits fire alarm and supervisory signals to
the Control Room where audible and visuai alarms are provided. The system includes signals
for actuation of fire detectors, and automatic sprinkier, water spray, foam and CO2 systems.
Electrical supervisory signals are received from tamper switches on fire water system control
valves.

Cables and wireways are marked by means of metal tags attached at each end. These tags are
embossed to conform with the identification given in the Conduit and Cable Schedule. At each
multiple conductor cable termination, a plastic covering is attached which as been premarked to
indicate the terminal designation of each conductor. In addition, cable trays are marked at
frequent intervals to indicate the channel number and voltage level of the tray. Color coding is
discussed in Section 7.2.

In areas where missile protection could not be provided (such as near the Reactor Cootant
System) redundant instrument impulse lines and cables were run by separate routes. These
lines were kept as far apart as physically possible, or were protected by heavy (1/4") metal
plates interposed where inherent missile protection could not be provided by spacing.

8.2.3 Emergency Power

Sources Description

Standby power required during plant startup, shutdown and after turbine trip is supplied from
one 345kV feeder and one 138 kV feeder from the Buchanan Substation (approximately 3/4
mile from the plant) which as connections to the Millwood Substation and the Lovett Station of
the Orange and Rockland system. These connections are made through the station auxiliary
transformer.

Point-site—The 13.8 kV feeders are connected to the 6.9 kV buses via autotransformers. if
these sources should fail, the on-site sources of emergency power are three emergency diesel
generator sets, each consisting of an Alco model 16-251-E engine coupled to a Westinghouse
2188 KVA, 0.8 power factor, 900 rpm, 3 phase, 60 cycle, 480 volt generator. Each unit has a
2000 hour and a 2 hour rating of 1950 kW and a 1750 kW continuous rating. There is also a
vendor stated maximum % hour rating of 2000 kW. This is not an operational limit but an area
of additional margin for handling power surges and spikes which may occur during testing. In
addition, an alternate on-site source of power for safe shutdown loads is available from the
Appendix “R" Diesel Generator which consists of an ALCO model 251 engine coupled to a
KATO model 8P103600 3125 KVA, 0.8 power factor, 900 rpm, 3 phase, 60 cycle, 6900 volt
Generator.
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immediately across Broadway. These tanks contain fuel oil for operation of combustionturbines

. A truck with hose connections compatible with the underground
storage tanks will be provided. 1f the diesels require the reserves in these tanks, the contents of
these tanks would be transported by truck to the underground diesel storage tanks. Additional
supplies of diesel oil are available locally. Under normal conditions, 25,000 gallons can be
delivered on a one or two-day notice. Additional supplies are also maintained in the region
(about 40 miles from the plant) and are available for use during emergencies, subject 10
extreme cold weather conditions (increased domestic heating usage) and available
transportation.

All components of the emergency diesel fuel oil supply system are seismic Class | and as such
were designed in accordance with the criteria of Section 16.1. In addition, all components of the
diesel fuel oil supply system are tornado protected and as such are able to withstand the design
tornado and the tornado driven missiles delineated in Section 16.2. These components are also
protected against the turbine missiies described in Appendix 14A of Chapter 14. The power
supply and control system for the diesel fuel oit transfer system were designed in accordance
with IEEE-279, meeting fully the single failure criteria specified therein.

Fuel oil for the emergency diesel generators is stored in three buried storage tanks. Each tank
is equipped with a single vertical fuei oil transfer pump that discharges oil into either of two
headers according to the manual valving arrangement selected. Both of these headers connect
to a 175-galion day tank mounted on each of the three diesel engines.

Decrease in level in any one of the three day tanks to the 65 percent level automatically staris
its associated fuel oil transfer pump (local manual controls are also available). The fuel oil
transfer pumps are powered from motor control centers 36C, 36D, and 36E. Since each pump
is capable of supplying fuel oil to all three diesels, this arrangement assures the availability of
fuel oil to each diesel.

Each day tank is provided with AC normal level and low level indicating lights. in addition, each
day tank has a DC low-low alarm on its respective diesel generator control panel which aiso
annunciates a common Diesel Generator Trouble Alarm on the supervisory panels in the
Control Room.

Diesel-Generator Separation

The emergency diesel generators are located in a tornado-proof reinforced concrete building
immediately adjacent to the Control Building. The diesel generators are arranged on 13-0°
centers, parallel to each other with approximately 10-0" between engine components. The
structure is provided with internal walls to separate the three diesel generators and their
associated cabling and control panels from each other for fire protection. Fire protection and
detection systems for the diesel generators are discussed in Section 9.6.2,

Each control panel contains relays and metering equipment for its diesel generator. in the event
of an electrical fire the event is annunciated in the main control room. With the
compartmentalized diesel generator separation design, and the fire protection systems
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Charging pumps and volume control tank with associate piping. Boric Acid transfer
pumps and tanks and associated piping. Letdown station. Non-regenerative heat
exchanger and associated equipment. Component Cooling and Service Water
Systems. Periodic operation of one reactor coolant pump for pressurizer
homogenization; the auxiliary spray/heaters could be used if necessary. Compressed
air for valve operation — manual could be adopted if necessary.

The vital items of this equipment are housed within the containment and the reinforced
concrete auxiliary building. The Service Water System is protected by means of
redundancy. in order to guarantee the operation of the system the 480 volt system
must again be assured.

It is worthy of note that with the reactor held at hot shutdown conditions, boration of the
plant is not required immediately after shutdown. The xenon transient does not decay
to the equilibrium level until at least 9 hours after shutdown and a further period would
elapse before the reactivity shutdown margin provided by the full length control rods
have been cancelled. This delay would provide useful time for emergency measures
although the essential systems are considered to be adequately protected within the
auxiliary building and Containment Building. For loss of CCW due to a missile strike in
the Fuel Storage Building, city water is available for hook-up (IPN-02-040).

¢) Pressurizer Pressure Level Control

d)

e)

Following a reactor trip, the primary coolant temperature wil automatically reduce to
the no load temperature condition as dictated by the steam generator conditions. This
reduction in the primary water temperature reduces the primary water volume and if
continued pressure control is to be maintained primary water makeup is required. The
pressurizer pressure level is controlled in normal circumstances by the Chemical and
Volume Control System. This requirement implies the charging pump duty referred to
for boration plus a guaranteed borated water supply. The facility for boration is safety
protected within the Primary Auxiliary Building; itis only necessary to supply water for
makeup. Water may readily be obtained from separate sources: that in the volume
control tank, boric acid tanks, monitor tanks, primary storage tank, and refueling water
storage tank.

Similarly to the two previous service requirements, the 480 volt system must be
assured with the additional electrical load of the pressurizer heaters. Vital instruments
and controls are provided both locally and in the Control Room.

Ventilation

The most essential ventilation requirements apply to the containment since in order to
guarantee the satisfactory operation of the instrumentation and control systems the
containment air temperature must be controlled to a tolerable level. This system again
requires the satisfactory operation of the Service Water and Electrical Systems.
Electrical Systems

Protection from tornado is provided for the 480 volt switchgear and supply redundancy
is provided by the diesel generators, gas—turbine—generator the two above-ground
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incoming lines and the one below ground incoming line. The 6.9kV is fed by-either-the

by an underground 13.8 kV feeder from the Buchanan
substation. The Buchanan substation consists of four buses.

Shutdown to Cold Condition

Plant cooldown is not an immediate requirement following major damage due to a tornado. For
a cooldown, the basic services required are:

a) Residual Heat Removal

b) Reactivity Control

) Pressutizer Pressure Level Control
d) Ventilation

e) Electrical Systems

A cooldown would not be attempted until full equipment facilities had been guaranteed.

Tornado missile damage to a small bore pipe in the Containment Cooling Loop in the Fuel
Storage Building (FSB) would require isolation and repair or isolation of piping. Prior to
establishing Residual Heat Removal during plant cooldown the CCW System would have to be
refilled using operator action. The Primary Water Storage Tank is available to replace lost
water inventory.

Criterion il

Following a Loss-of-Coolant Accident the residual heat is removed through internal recirculation
conditions with the facility for external recirculation if required. The duty impties the continued
operation of the Auxiliary Feedwater System together with the associated electrical and service
water supplies. The recirculation systems are protected by the tornado proof containment and
auxiliary buildings. The Electrical and Service Water Systems are assured by redundancy as
previously discussed.

References:

(1) “Design of Protective Structures” by Arsham Amirikian, Navy Docks P-51, Bureau of Yards
and Docks Department of the Navy, Washington, D.C., August 1950.

(2) TM5-855-1, Department of the Army Technical Manual, “Fundamentals of Protective Design
(Non-Nuclear),” 1965.

16.3 DEMONSTRATION OF ADEQUACY QF SELECTED SEISMIC CLASS | ITEMS

16.3.1 Desian of Seismic Class | Structures

A muiti degree-of-freedom modal analysis was performed on all Class | building structures for
Indian Point 3. The results indicate that all except the containment structure are rigid.

16.3.2 Analysis of Seismic Class | Equipment Other Than Reactor Coolant
Pressure Boundary”
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